Membrane fouling in seawater RO systems is a major operational problem. Not much is known about the role of natural organic matter in fouling of RO membranes. This study tries to characterize NOM for estuarine water and seawater sources, to present NOM analytical signatures of seawater from four different facilities at various locations, and to evaluate the effectiveness of pre-reatment in NOM removal. Focusing on organic (NOM) fouling, the analytical tools that have used in this research include: (i) liquid chromatography with on-line dissolved organic carbon detection (LC-OCD) and (ii) fluorescence excitation-emission matrix (F-EEM). Results showed in the case of seawater that humic substances represent ~50%, biopolymers ~10%, and building blocks and neutrals the remaining 40% of the DOC. In case of estuarine water, humic substances are ~65%, biopolymers ~10%, and building blocks and neutrals the remaining 25%. The evaluation of pre-treatment efficiencies revealed for the site A (seawater) that, DMF combined with inline coagulation is more effective than MF without coagulant addition in DOC removal (35% and 26% respectively); been the biopolymers removed by 47% and 36% respectively. For the site B (seawater), the beach wells removed 21% DOC, with the biopolymer fraction removed by ~70%. This is significant reduction in organic matter with size larger than 20 kDa. For site C (estuarine water), coagulation + continuous sand filtration removed 12% DOC and 17% biopolymers. The UF units removed nearly 70% of the biopolymers that were fed to the membranes. For site D (seawater), coagulation + single stage media filtration removed 12% DOC and 32% biopolymers. The deposition rates and deposition factors revealed that some organic matter is deposited on the RO membranes and large part of biopolymers are deposited on the membranes for site C and all organic matter fractions for site D.
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